Trps1 regulates proliferation and apoptosis of chondrocytes through Stat3 signaling.
Mutations in the TRPS1 gene lead to the tricho-rhino-phalangeal syndrome, which is characterized by skeletal defects and abnormal hair development. The TRPS1 gene encodes an atypical member of the GATA-type family of transcription factors. Here we show that mice with a disrupted Trps1 gene develop a chondrodysplasia characterized by diminished chondrocyte proliferation and decreased apoptosis in growth plates. Our analyses revealed that Trps1 is a repressor of Stat3 expression, which in turn controls chondrocyte proliferation and survival by regulating the expression of cyclin D1 and Bcl2. Our conclusion is supported (i) by siRNA-mediated depletion of Stat3 in Trps1-deficient chondrocytes, which normalized the expression of cyclin D1 and Bcl2, (ii) by overexpression of Trps1 in ATDC5 chondrocytes, which diminished Stat3 levels and increased proliferation and apoptosis, and (iii) by mutational analysis of the GATA-binding sites in the Stat3 gene, which revealed that their integrity is critical for the direct association with Trps1 and for Trps1-mediated repression of Stat3. Altogether our findings identify Trps1 as a novel regulator of chondrocytes proliferation and survival through the control of Stat3 expression.